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S4 heated to 70 °C for 1-4 h. Then the mixture was poured onto ice water (20 mL), basified with a NaOH solution (2 M) and the pH was adjusted to 9 with sat. NH 4 Cl solution. The product was extracted with EtOAc (3 × 40 mL), the combined organic layers were washed with brine (30 mL), dried over Na 2 SO 4 and the solvent was evaporated under reduced pressure. The crude product was either crystallised or purified by column chromatography to obtain dihydroquinazolinones.
General reduction procedure (GP3):
Dihydroquinazolinones were dissolved in dry THF (30 mL) at 0 °C and LiAlH 4 (4 equiv) was added. The mixture was allowed to reach rt and was then heated to reflux temperature for 1-3 h. After cooling to rt, the mixture was poured into ice water (50 mL) followed by the addition of saturated NH 4 Cl solution until pH 9. The aqueous phase was then extracted with EtOAc (3 × 80 mL), the combined organic layers were washed with brine (50 mL), dried over Na 2 SO 4 and the solvent was evaporated under reduced pressure. The crude product was purified by column chromatography to obtain the corresponding tetrahydroquinazolines.
Synthesis and experimental data
1-Methyl-2H-benzo[d] [1, 3] oxazine-2,4(1H)-dione (4): A solution of isatoic anhydride (7.60 g, 46.6 mmol, 1 equiv) in DMAc (100 mL) was treated with DIPEA (16.0 mL, 93.2 mmol, 2 equiv) and methyl iodide (11.6 mL, 186 mmol, 4 equiv). After stirring for 24 h at 40 °C, ice-cold water (100 mL) was added. The formed suspension was stirred for further 40 min. The precipitated solid was filtered off, washed with water (2 × 15 mL), cyclohexane (3 × 15 mL), and dried in vacuo to obtain 1-methyl-2H-benzo[d] [1, 3] column (Phenomenex, Aschaffenburg, Germany). As mobile phase, water (phase A) and MeOH (phase B) were used with 1 mL/min. (conc. B: 5% → 90% from 0 to 8 min; 90% from 8 to 13 min; 90% → 5% from 13 to 15 min; 5% from 15 to 18 min.). Using the beforehand recorded calibration curves, it was possible to calculate the ration between the intact tetrahydroquinazoline as well as the respective aldehyde as its hydrolysis product. Data were subjected to one way ANOVA followed by Dunnett's multiple comparison post test using GraphPad Prism 4 Software (levels of significance * p < 0.05; ** p < 0.01; *** p < 0.001).
Each experiment was performed three times with three independently prepared test solutions.
Kinetic monitoring of the hydrolysis of compound 8a at different pH values (3, 4 and 5) was followed the above mentioned procedure after t = 0, 18.5, 37, 55. 
Aminal condensation experiments:
To proof that acid-mediated hydrolysis of the described tetrahydroquinazolines can be reversed by changing the reaction conditions to basic ones, the synthesis of tetrahydroquinazoline 8a was performed using N-methyl-2-((methylamino)methyl)aniline Chromatogram for the reaction in water:
Chromatogram for the reaction in acetonitrile:
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Chromatogram for the reaction in acetonitrile/water:
Interestingly, all reactions showed the same result with complete consumption of N-methyl-2-((methylamino)methyl)aniline 16 at t R ≈ 5 min and benzyldehyde at t R = 2.2 min while forming the tetrahydroquinazoline 8a (t R ≈ 7 min). It is remarkable, that there is another peak at t R ≈ 8 min for all cases which could not be identified by mass spectrometry. This peak might be a byproduct from the reaction of benzaldehyde due to the fact, that benzaldehyde is completely consumed although being used in excess. However, these results clearly indicated, that the condensation of diamines and aldehydes is possible in neutral aqueous media, while the hydrolysis is promoted in acidic aqueous media (see main manuscript).
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Computational section
Materials and methods
Conformational search: All compounds prior to the conformational search were minimised in MOE [1] using the MMFF94x forcefield [2] in gas phase (ε = 1) and an RMS-gradient of 0.0001 kcal/mol Å.
The systematic search was conducted in Macromodel 10.3 (Schrodinger 2014-1 platform) using the Systematic Pseudo Monte Carlo (SPMC) method [3] . The conformational search was conducted in MMFF94s forcefield [4] and the potential treatment was set according to the Macromodel built-in module for water (ε = 7.8000E+1). The convergence threshold for minimization was set at 0.0001 kcal/mol Å and the maximum iteration limit was set at 25000. QM single point energy calculations: All tetrahydroquinazoline structures used were results of the aforementioned MM systematic conformational search. All other structures were designed and minimised in Maestro (Schrodinger platform) using the MMFF94s forcefield.
The Brønsted acid was simulated by an ammonium cation to facilitate the calculations.
The single point calculations were performed with DFT using the functional B3LYP-D3 [5] [6] [7] [8] [9] (grid m4 [10] ) in Turbomole (dscf [11, 12] ). The basis set used was cc-pVTZ [13, 14] .
Calculations were performed in water environment (ε = 78.5) and in gas phase. The
Conductor-Like Screening Model (COSMO) [15] was used to form the implicit water continuum solvation model. The studied structures were optimised in water and gas phase, QP< or > indicates that the effect of one or more chemical groups on the specific pK a is unknown. The higher the absolute value of the QP, the higher is the expected effect of these groups on pK a . The +/− sign before QP specifies whether these groups are expected to shift pK a upwards or downwards.
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QM calculations
Absolute energies of all reactants 
Determining the protonation pattern:
Energy differences between the different protonation patterns for compounds 8a and 13b in water revealed that protonation is most likely at the N-3 nitrogen.
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QM summary
The scheme below depicts a reaction pathway. The energy difference (ΔU = U 2 -U 1 ) between different reaction states (A to H) for compounds 8a and 13b is presented in Table 2 . ΔU < 0
indicates that the respective reaction is spontaneous (exothermic) while ΔU > 0 indicates that it is not (endothermic).The energy of each state is calculated from the absolute energies of the molecules that comprise it, which are presented in Table S1 . b: i = anti-axial motif as described in the manuscript, ii = equatorial motif as described in the manuscript, () = letter corresponding to relative figure as presented in the Supporting
Information.
Both the anti-axial and the equatorial conformers are found in all compounds, usually as next optimal conformation after the one of minimal energy. The energy difference between the respective other conformation is 2-5 kcal/mol.
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In neutral compound 9c the structure of minimal energy follows the anti-axial conformational motif, although N3 is more planar due to the presence of the phenyl group. The N1 protonated form of compound 9c could not be superimposed with the rest of the compounds, as the protonation occurs in different atoms.
Conformers of minimal energy for 9c neutral (E) and N1 protonated (F)
The systematic conformational search of the diprotonated compounds retained the protonated N stereoisomerism, therefore the syn-and anti-form of the N + -H were both submitted for a conformational search and their minimal energy conformers were compared. The anticonformer was of lower energy than the syn-, thus it was selected for the QM calculations.
Conformers of minimal energy for 8a and 13b N1 protonated (G) and anti-diprotonated (H)
It is noteworthy to highlight that both the reference compound 8a and the least stable compound 13b share the same conformational motif in all cases -neutral from, N3
protonation, N1 protonation, and diprotonation.
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MM ring strain comparison in gas phase
The energy values presented are calculated by: ΔU = U (Cpd_mod or Cpd_mod') -U (8a or 8a'). 
